Among the existing body of research focused on business models are studies by Osterwalder (2010) , Slywotzky (2002), Yamada (2012), and Matsubara (2014) 
Introduction
Senoh's book (2010) "Why Japan that excels in technology loses in business?" was quite sensational [1] . The book came out just when companies were struggling to recover from the economic downturn precipitated by the Lehman Brothers bankruptcy in 2008, and were exploring various solutions. Senoh pointed out in his book the necessity of Trinity Business Strategy, which consists of the following. [1] 1) Development of vital technology suited to product architecture 2) Establishment of a business model that achieves both market expansion and profit assurance at the same time 3) Deployment of intellectual property management that uses the following properly for unique technologies: acquisition or concealment of rights, open or conditional licenses, and open standardization. I came to believe that 2) above, business model, is the key.
Sakane, who served as the president and chairman of Komatsu Ltd. and then became the vice chairman of Keidanren, describes in his book (2015) the smart construction solution [2] . At lectures, he says that Japanese companies' key to winning is to take a lead in the business model and compete on GEMBA-RYOKU, on-site capabilities [3] . This top businessman's words encouraged me to go forward with this study a great deal.
Japan is the country of MONOZUKURI, manufacturing. White Paper on Manufacturing Industries of Ministry of Economy, Trade and Industry (METI) 2015 states in "Chapter 1 Section 2 The Manufacturing Industry Which Supports Japan's Industrial Structure" that "The manufacturing industry, which accounts for 20% of Japan's GDP, is a key industry of our country. However, recently with the deployment of manufacturing bases overseas and great changes in competitive structure of certain businesses, its ratio to GDP is declining. While expansion to foreign markets can be foreseen, manufacturing industry that creates new innovation and technology and that has a powerful ripple effect on other industries continues to be important for Japanese economy, more important than the mere figure of 20% of GDP. In fact, other countries including the US and Germany have announced policy changes to nextgeneration manufacturing industry, and are re-examining the importance of manufacturing industry." [4] This paper shares the same awareness. The author thinks that the manufacturing industry's GEMBA-RYOKU, which was once Japan's strength, no longer links to companies' achievement and that the reason for this may lie in business models. The study focuses on the manufacturing industry since it is a key industry of Japan accounting for 20% of GDP and its revitalization would have a great impact on not only Japanese economy but also on the world economy [4] .
In recent years, politics, the economy, and the social environment have been changing at a dizzying pace. There has been a rash of corporate alliances and mergers, with companies unable to keep pace with environmental changes ending up on the receiving end of a takeover. On the other hand, some companies are demonstrating improved business performance and can be considered to be excellent companies. Osada (2003) lists the following five requirements for becoming an excellent company.
(1) High profitability (2) Sustainability of profits (3) Growth potential (4) Market value and shareholder value (5) Competitive advantage The book also cites 14 best practices and gives examples of 13 companies [5] , describing best practice as "outstanding business modalities and operating (work) methods."
Business models are a concept similar to best practice. There are various definitions of a business model. To give one example, Afuah (2003) defines it as "a framework for making money" [6] . The study of business models in Slywotzky (2002) sets out 23 kinds of business model, including customer solution profit [7] . Osterwalder (2010) defines a business model thus: "A business model describes the rationale of how an organization creates, delivers, and captures value." [8] . The definition of business model in Matsubara (2014) states, "A business model is a framework for creation and delivery between the customer and the company" [9] . In his book, Matsubara compares the business model mapping that he advocates with the models of Slywotzky and Osterwalder [5] .
At the beginning of this study in 2016, the author researched the references [5] - [9] , but they were mostly qualitative evaluations and each literature contained only 10 or so cases at the most, which were not enough for quantitative evaluation. When encountered with the reference [10] that contained 50 case studies, comparisons of old and new business models and 100 data, the author considered using it for the study. Since it was also the qualitative evaluation, the author tried its quantification. Since the literature contained on top of 22 companies in the manufacturing industry, various cases of different industries including finance, medicine, entertainment, retails, and pharmaceuticals, the author abandoned an attempt to quantify different characteristics of various industries. With this background, the author came up with the problems 1) -3) in the study of business models.
Although various studies of business models have been undertaken to date, there are three problems. 1) While the differences between the old business model and the new one can be understood, the specific factors that were key to achieving the outcome are not clear. 2) It is likely that some business models are more suitable to certain industries than others, but these studies do not touch upon this point. 3) All of the business models are subjected to qualitative evaluation, but not quantitative evaluation, making it difficult to judge whether or not a business model should be changed. This paper adopted the following approach in order to address these three problems. 1) First, quantify the business model. 2) Based on the quantified data, explore the key factors that constitute the differences between the old and new business models. 3) Taking the manufacturing industry as an example for reference, clarify the applicability of each type of business model in individual industries. 4) Explore specific keywords for success in business models in the manufacturing industry.
The business model notation of Osterwalder (2010) is adopted in this paper [8] , because this notation is intelligible and there are many specific examples of analysis. One collection of examples was published by the Business Model Innovation Association under the title "An Anthology of Business Model Examples: 50 Selected Examples of Innovation" [10] . This paper quantifies the business models of these companies and examines approaches to business models in the manufacturing industry, one of leading industries of Japan.
Business Model Quantification
Osterwalder (2010) divided business models into nine blocks, and used the specific elements thereof and relationships between them to express those business models [8] . This is one business model notation technique that is both easy to understand and widely used all over the world. Besides this, there is the business model mapping advocated by Matsubara (2014) , which is divided into 12 blocks, such as business value [9] . This paper adopts the business model generation of Osterwalder, which has abundant examples and expresses business models using nine blocks.
The nine blocks of business model generation are as follows: KP (Key Partnerships), KA (Key Activities), VP (Value Propositions), CR (Customer Relationships), CS (Customer Segments), KR (Key Resources), CH (Channels), C$ (Cost Structure), and R$ (Revenue Streams). Osterwalder's (2010) book provides detailed definitions of the nine blocks [8] .
The data for the business models used in this research is from the Business Model Innovation Association "An Anthology of Business Model Examples: 50 Selected Examples of Innovation" [10] . In total, 100 examples of business models -a pair of old and new models for each of 50 prominent companies -are classified into the 13 types of business model in this book. The classification of the business model types of 50 companies is shown in Table 1 . For further details, see Reference [10] . Tables 2 and 3 from Reference [10] . This business model is classed as the "Conversion to Service Type." Table 2 The Old Business Model of Company K Table 3 The New Business Model of Company K See Reference [10] for further details of Tables 2 and 3 . Here, these business models are quantified based on the following rules. 1) The old business model is -1 and the new business model is +1.
2) The number of items in the nine blocks is counted.
Rule 1) is for conducting multivariate analyses, such as multiple linear regression analysis and discriminant analysis. It turned out that if rule 2) distinguishes between the items for each of the nine blocks, innumerable combinations will result, making analysis impossible. Therefore, the number of items in each block is considered to be objective data. The data from quantification of the business models is shown in Table 4 . Table 4 Business Model Quantification Data Thus, data for 100 business models -a pair of old and new business models for each of 50 companies -was obtained. It encompasses 13 types of business model and 22 companies in the manufacturing industry.
Outline of Business Model
Quantitative Analysis 
Quantification of Old and New Business Models
Using the rules set out in Chapter 2, the data from the Business Model Innovation Association "An Anthology of Business Model Examples: 50 Selected Examples of Innovation" was quantified [10] . See Tables 1-4 for details.
Extracting the Key Factors of Old and New Business Models
Multiple linear regression analysis of the data in Table 4 was carried out, using the old and new business models as the objective function and the nine blocks as explanatory variables. Tables 5 and 6 show the results obtained by narrowing down the key factors following variable selection. Since the variance ratio of regression was 9.11 and its risk value was 0, the regression model appears to be valid Table 6 Partial Regression Coefficients Based on all the data, the key factors determining the old and new business models were VP (Value Propositions), CR (Customer Relationships), KR (Key Resources), and C$ (Cost Structure). Every partial regression coefficient was positive, demonstrating that a new business model has a larger number of items than the old business model. In particular, with a P value of 0, VP had an outstanding standardized partial regression coefficient of 0.406. As such, presenting a large number of new value propositions to customers appears to be important.
Extracting Data for the Manufacturing Industry
According to the website of the Ministry of Economy, Trade and Industry, businesses must meet the following two conditions to be classed as being in the manufacturing industry.
(i) A place of business that mainly manufactures or processes new products. (ii) A place of business that mainly wholesales new manufactured or processed 7 . Consider points remaining unchanged in manufacturing industry business models 8. Consider approaches to manufacturing industry business models . Under this definition, a company that does not have a factory is not, strictly speaking, categorized as being in the manufacturing industry. This paper adopts a slightly more flexible approach, regarding companies that do not have factories but carry out planning and development in-house and outsource manufacturing to an EMS (Electronics Manufacturing Service) as falling into the manufacturing industry category. This is to avoid being bound by conventional concepts at the stage at which new business models are being explored. Thus, data for the 22 manufacturing industry companies selected is shown in Table 7 . Table 7 Manufacturing Industry Data Narrowing down the 50 companies to 220 in the manufacturing industry revealed that the manufacturing industry adopts only a limited number of business model types. Table 8 shows the business model categories adopted in the manufacturing industry. There are many in the conversion to service type and conversion of customer (from B to C) categories and it can be seen that the companies adopted business models that brought them closer to the customer than before. 
Extracting Key Factors in the Manufacturing Industry
Multiple linear regression analysis of the data in Table 7 was carried out, using the old and new business models as the objective function and the nine blocks as explanatory variables. Tables 9 and 10 show the results obtained by narrowing down the key factors following variable selection. Table 9 Multiple Linear Regression Analysis of Manufacturing Companies Table 10 Partial Regression Coefficients of the Manufacturing Industry
From the manufacturing industry data, the key factors determining old and new business models were KA (Key Activities), VP (Value Propositions), and CR (Customer Relationships). Every partial regression coefficient is positive, demonstrating that a new business model has a larger number of items than the old business model. In particular, with a P value of 0, VP (Value Propositions) had an outstanding standardized partial regression coefficient of 0.523. As such, presenting a large number of new value propositions to customers appears to be important, as was the case when all data were considered. Moreover, similarly to the situation when all data were considered, CR (Customer Relationships) also appears to be important. Table 11 shows the results of comparing types of business model for all data and for manufacturing industry data alone. Mass Customization and Application of the Gillette Model were found to be business models peculiar to the manufacturing industry. In particular, the Mass Customization model adopts modular design. Modular design is a method for producing variation in a large number of products by using standardized parts and only a small number of parts [12] . The Gillette model involves supplying customers with the hardware at a low price and then making money from maintenance services or the supply of replacement parts. The application of the Gillette model involves changing combinations of products, maintenance services and replacement parts in various forms. See Reference [10] for details of each type of business model.
Identifying Types of Business Model in the Manufacturing Industry

Points of Change in Manufacturing Industry Business Models
The key factors determining the old and new business models based on data for the 22 companies in the manufacturing industry were KA (Key Activities), VP (Value Propositions), and CR (Customer Relationships).
Here, the detailed factors in these three blocks are examined. The detailed factors are the items listed in Tables 2 and 3 . Specifically, for KA (Key Activities) in Table 2 , they include development, manufacture, and sales. Table 12 summarizes these items for the 22 companies in the manufacturing industry. There are 30 types of detailed key factor for KA (Key Activities), 58 for VP (Value Propositions), and 13 for CR (Customer Relationships). This gives a total of 101 types of detailed key factor. Here, looking at the 101 kinds of detailed key factor, the difference between the number in the new business model and the number in the old business model was calculated. The results are presented in the histogram in Fig. 2 . Conversion to Service Type
Conversion of Customer (from B to C)
Redefinition of Customer
Differentiation by Reduction of Value Propositions Tsutomu KONNO
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Although the tail is long, the distribution appears to be normal. The basic statistics are shown in Table 13 . Table 13 Basic Statistics
Here, results in the 2-sigma range -i.e. where the probability of deviation is in the 4.55% range -were regarded as demonstrating a difference. The 2-sigma range is shown in Table 14 . Table 14 2-Sigma Range When the data in Table 12 were arranged on the basis of the criteria in Table 14 , the points of change in manufacturing industry business models emerged, as shown in Table 15 . 
Points Remaining Unchanged in Manufacturing Industry Business Models
The points remaining unchanged in manufacturing industry business models are analyzed using the same method as in 4.6. Detailed key factors where the difference between the old and new business models was 0 were collated, giving the results shown in Table 16 . 
Discussion on Approaches to Business Models in the Manufacturing Industry
Contrasting the three key factors from Tables 15 and 16  gives the results shown in Table 17 . Primary functions, such as research, development, manufacture, and sale, remain unchanged. Rental and site management also retained.
While the supply of consumer goods ceases, products are offered at low prices.
Quality, convenience, performance and effectiveness, and features of unique products and services are retained.
CR(Customer Relationships）
Ceases to focus on one-off business and pursues an ongoing relationship with customers.
Relationship with the customer retained through rental, etc. For the CR (Customer Relationships) model, companies move away from one-off business and focus on continuing the relationship with the customer through maintenance services, etc.
Conclusion
This paper attempted various ways of quantifying business models. Analyzing detailed items resulted in a huge number of data points, with innumerable factors, so this approach was abandoned. As a result, the author hit upon the simple method of counting numbers in the nine business model blocks for 50 companies. In the past, customer relationships, such as "customer creation," have been cited as being of primary importance to companies [13] . This paper succeeded in quantitatively verifying that the value proposition, the customer relationships, etc. are important. Furthermore, in the case of companies in the manufacturing industry, this paper analyzed universal elements and elements that should be changed. Based on the results, it appears this paper was able to demonstrate the direction that manufacturing companies should take in their approach to business.
Yamada (2012) cites the following six issues faced when transforming business models [14] .
(1) Temporary reduction in sales (2) Stubborn attachment to the old model (3) Apparent resemblance when viewed in freezeframe (4) Organizational barriers (5) Appraisal-related barriers (6) Backlash from the supply chain and rival companies In some examples, the transformation of the business model failed because these six issues could not be conquered [14] . Yamada (2012) suggests the following strategies for overcoming these challenges.
(1) Use service as a lever for selling a genuine product at the full retail price. (2) Build win-win relationships with stakeholders (3) Combine customer value with economic efficiency for the customer Business models that satisfy these three conditions are said to have a high probability of success. Going forward, the author intends to study ways of introducing new business models that help to prevent the failure of efforts in transforming business models.
